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Pyrazole derivatives represented by general formula (1) [wherein one of R 1 and R 2 represents an optionally substituted aryl group 
or an optionally substituted aromatic heterocyclic group and the other represents an optionally substituted aromatic heterocyclic group; R 3 
represents a hydrogen atom, an optionally substituted alkyl group or the like; and R 4 represents a hydrogen atom or an optionally 
substituted alkyl group] or pharmacologically acceptable salts thereof useful as an immunosuppressive agent and can be used as a therapeutic 
agent for autoimmune diseases, allergic diseases or other diseases. 
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R 13 COCl 




.14 



R 



12 



R 



14 




R 



13 



R NHNH 2 




20 R\ R\ R\ R\ R 12 . R 1 3 &£ZfR 1 4 fiitu IE £ IU ] 



<WO 9656785A1 I > 



WO 98/56785 



21 



PCT/JP98/02552 



1 0 0~-5 0 o CCD$SEl^(f t>n«. £Ji5(MtSMtUtlt TH 
F, ^'Xf;l/X- ^;l.^(7)ai— -r^MH^ ^^-9">, ->^D^3f ^>-tf>. 

fcggii-f SCfc**T'#*>. i£ 6 (Diktat (DM £ Ltd 5$ 8 tfMt^K*}' Lt, 1 
~1. 2Sfi©*&ffl£&JB-frS bv\ HJ^r^ffl^tiS^i: lilt 0»J 

&tzlZt&M(Dft1±TT\ i?©#;£TT*SJft-r 

^*>#©^«:Eg^**3Mf 5^8 (DfcGfa UT. 1 ~6^i<D^S£ffl ^ 

20 

&} X (^Protective Groups in Organic Synthesis, 2nd Edition, T. W. Greene and 
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P. G. M. Wuts, John Wiley and Sons, Inc. (1991) HgBlfe®^?**^^ hft&„ 

mm. ^ft)vm. %m. m%mi. mm. mm. mmm^if^mifhti. 
w#!k ?v—j±m. D—> 3 >£i.h ^rw^m. %m. f&ttm&iitfmi? hn 

J£/SA (#160kg) l~ttO-C#$£Wlk&W(Dm®]f&ftaLt LT, 0.05~5000mg, 

l < <io.5~5oom g © i His#ST% i s i ~ 3 mm HjIM&#-T 6 *\ ^ 

20 aS#fcO<liTO#S&^ilSt6;i:tT-t6. 
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5 &o-C, #^0J&&^PM^i-£ : k<£>-Ci±&i\ 



3- (3-^'U^;i/) -5- (4-7;i/^P7x-;|/) -^7'/-^ 




o o 



10 

X?I1 : 

^fS^ffl^T, 4-7^P7t h7xy> 1.4g£THF 50ml(I}^B?U - 
78°CT' 1. 0M 'Jf-)A^b'J^ 5^l^> U )V7 ^ K/TH F)§M 41ml fcjfiTF L 1 
NflfflflM^Lfc. S^?:-10 o C(-#^UT2B#r^^L/c o f<Ot. COSJfSffiC 
15 -78°CT;^b— Jli&mtk 1.81g£THF 15ml CI « £ /i j& Id h V 

JV7^> 1.03g^m^tzt<D^ 3mmfrftT:-MTls?t 0 M^IfiCMl, 12 

20 LTH/:„ 
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112 : 

1- (3-tlU^;l/) -3- (4-7W07i-^) -1,3-7 , D^>5;*> 
3. 8g£ J 200ml iz^M U tK7 zKfP^ 0. 80g£ }®T U 6 OtP^iO 

D7l>^7^- (ZsVjlfJl : A^f>/iilf^= 1 / 1 ) 
^7 p o jfc ;l/ A % M L/cTHFlIT £ *T V> @ Wfe 2. 2g £ 
'H-NMR (270MHz, CDC1 3 ) 5 : ppm 

6.84(1H, s), 7. 11-7. 18(2H, m), 7. 34-7. 39( 1H, m), 7. 64-7. 69(2H, 
10 m), 8.60(1H, dd, J=4.6, 1.7Hz), 9.03(1H, d, J=1.7Hz) 

mp 202. 0-203. 0°C 

7CjR#t/f SUfffi C : 70.28 H : 4. 21 N : 17.56 
»J|{fi C : 69. 95 H : 4.08 N : 17.45 



15 mn&m 2 



6->7PP-3 - (3-b°Uv ; ;l/) -4H-^>f; [1, 2-c] bi^y*— 




5-^Dn-r>^V> 9. 15g£f|^ 200ml £&»L. 3. 1 lml £ gfg? 20ml 

)§^^^JEI^*L/c„ «g«:>^>'-^ 200ml KigflSU -3f>7il/fkF 
7.77ml^iJpA7c 0 0*CCT\ 5N ^ h U £ A p< h * */ Y/ * $ J —)VmWL 27ml £ 
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am 2. : 

3'- (3-b°y->';i/) -T.H°D [5-^OD-f>^>-2, 2'-^-#^>^>] 
5 - 1 ->fr> 6.47g£x#y-;W 150nillI*§ft?U K 7 7j<fr]#J 1.96mlfeijq 

/eft. THFCtSISB B B^firV^Wil 2.31g&&fc„ 
10 'H -NMR (270MHz, CDC1 3 ) 8 : ppm 

3.87(2H, s), 7.37-7. 45(2H, m), 7.55(1H, s), 7.66C1H, d, 
J=8.1Hz), 8.03(1H, d, J=8. 1Hz), 8. 64-8. 61 (1H, m), 9.01(1H, s) 
mp 274. 0-275. 0°C 

Ttmttffi $fWm C:67.30 H:3.77 N: 15.70 
15 C : 67.01 H : 3.89 N : 15.63 

6-^PD-3- (3-¥V isJV) -4 H--f >5V [1, 2-c] V^-^ 

20 mmm 2 -Qmbnwt^* * $ j —jv 2oomi(^#pu 4N mt&m/v** 

J H- NMR (270MHz, CDC1 3 ) 5 : ppm 

•3.98(2H, s), 7.45(1H, d, J=7.9Hz), 7. 65-7. 69(1H, m), 7.69(1H, 
25 s), 7.84-7.90OH, m), 8.56(1H, d, J=8.3Hz), 8. 71-8. 74(1H, m), 

9. 13(1H, s) 
mp 300°CJ^± 
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mmm4~2 6 




mm i 4 h«j i 5 



BNSDOCID: <WO 9856785A1_I_> 




9856785A1 I > 



WO 98/56785 




PCT/JP98/02552 





1 H'-NMR 5 : ppm 


m p PC) 


A 


(OlCMW'y CWC\ \ 

3.01-3.06(4H,'m), 7. 63-7. 65C1H, m), 7. 24-7. 29(3H, m), 7.31- 
7.42(1H, m), 7.62-7.64(lH, m), 8.62(1H, dd, J=5.0, 1.7Hz), 
8.92(1H, d, J=1.7Hz) 


228-229 


o 


^Z/UlVlnZ, 

2.94-2.97(4h/ m), 3.84(3H, s), 6.80-6.85(211, m), 7.36(1H, 
dd, J=7.9, ' 5.0Hz), 7. 54-7. 60(1H, m), 7. 96-7. 93 ( 1H, m), 
8.60C1H, d, J=5.0Hz), 8.90(1H, s) 


212. 0- 
212.5 


a 
o 


\Li UMnZ , DMoU Qg ) 

7.36(2H, dd, J=8. 9, 8.9Hz), 7.51(1H, s), 7.88(2H, dd, 
J=5.6, 8.9Hz), 8.02OH, dd, J=7. 7, 5.6Hz), 8. 79-8. 84 (2H, 
m), 9.280H, s) 


247-257 
(dec. ) 


7 


(.Z/UMnZ, LuLl^J 

3.86(3H, s), 6.81 (1H, s), 6.99(2H, d, J=8.9Hz), 7.36(1H, 
dd, J=7.6, 5.0Hz), 7.59(2H, d, J=8.9Hz), 8. 10(1H, d, 
J=7.6Hz), 8.59(1H, d, J=5.0Hz), 9.06(1H, s) 


200-201 


Q 
o 


V.z/Umnz, 

5.40(2H, s), 6.77(1H, s), 7. 07-7. 10(2H, in), 7. 28-7. 36(4H, 
m), 7.58-7.63(lH, m), 7.7K2H, d, J=8.4Hz), 7.98(2H, d, 
J=8.4Hz), 8.63-8. 67 (2H, m) 


118-119 


q 


5.41(2H, s), 6.76(1H, s), 7.07(2H, d, J=6.3Hz), 7.26- 
7.37(4H, m), 7.46(2H, d, J=7.3Hz), 7.70(2H, d, J=7.3Hz), 
8. 17(1H, d, J=7.9Hz), 8. 58(1H, d, J=5.0Hz), 9.08(1H, s) 


186-187 


1 0 


(270MHz, CDCI3) 

7.47-7.56(lH, m), 7.50QH, s), 7.94(2H, d, J=8.3Hz), 
8.03OH, d, J=8.3Hz), 8. 19(1H, d, J=7.9Hz), 8.56(1H, d, 
J=4.0Hz), 9.06(1H, s) 


262-263 


1 1 


(270MHz, CDCI3) 

6.90(1H, s), 7. 14(2H, t, J=8.6Hz), 7. 63-7. 68(4H, m), 
8.67(2H, d, J=6.0Hz) 


194-195 


1 2 


(270MHz, CDCI3) 

6.9K1H, s), 7. 10-7.23C1H, m), 7. 30-7. 51 (4H, m), 8.09- 
8. 14(1H, m), 8.61-8. 63(1H, m), 9.07(1H, s) 


212-213 


1 3 


(300MHz, CDCI3) 

6.88C1H, s), 7.46-7.30(3H, m), 7. 62-7. 66(2H, m), 8.04- 
8.07C1H, m), 8.60-8.62(lH, m), 9.02(1H, d, J=1.5Hz) 


226-227 
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1 H - N M R 8 : ppm 


mp CC) 


1 4 


(270MHz, DMS0-d 6 ) 

3. 17(4H, s), 3.75(4H, s), 7.04(2H, d, J=8.3Hz), 7.14- 
7. 16(1H, m), 7.45-7.47C1H, m), 7.67(2H, d, J=8. 3Hz) , 8. 18- 
8.22(1H, m), 8.5K1H, s), 9.06(1H, s) 


246-247 


1 5 


(270MHz, CDC1 3 ) 

2.30(3H, s) 7. 12-7. 18(2H, m), 7. 34-7. 39(1H, m), 7.50- 
7. 55(2H, m), 7. 91-7. 95 ( 1H, m), 8. 60-8. 62( 1H, m), 8.89(1H, 

s) 


173 
(dec. ) 


1 6 


(270MHz, CDCI3) 

3. 94(3H, s), 6.8K1H, s), 7. 00-7. 06(1H, m), 7. 36-7. 44(3H, 
m), 8.07(1H, d, J=7.8Hz), 8.60(1H, d, J=3.3Hz), 9.03(1H, 
s) 


213-214 


1 7 


(270MHz, DMS0-d 6 ) 

3.97(3H,s), 7.39(1H, s), 7. 46-7. 51 (2H, m), 8. 09-8. 33(2H, 
m), 8. 33(1H, s), 8.53(1H, d, J=1.7Hz), 8. 55(1H, d, 
J=1.7Hz), 9.05(1H, d, J=1.9Hz) 


224-225 


1 8 


(270MHz, CDCI3) 

7.4K1H, s), 7.40-7.60(2H, m), 7. 89(1H, brs) , 8. 17(2H,m), 
8.54(1H, brs), 9.04(1H, s) 


234-235 


1 9 


(270MHz, CDCI3) 

6.880H, s), 7.37-7.46(lH, m), 7.40(2H, d, J=8.3Hz), 
7.8K2H, d, J=8.3Hz), 8. 04-8. 08(1H, m), 8. 60-8. 62(1H, m), 
9.02(1H, d, J=2.0Hz) 


226-227 


2 0 


(270MHz, CDCI3) 

1.38(3H, t, J=7. 1Hz), 4. 36(2H, q, J=7. 1Hz), 6. 85(1H, s), 
7. 18-7.220H, m), 7.68(2H, d, J=8.4Hz), 7. 92-7. 95(1H, m), 
7.95(2H, d, J=8.4Hz), 8. 45-8. 47(1H, m), 8.96(1H, m) 


165-166 


2 1 


(270MHz, CDCI3) 

1.09(3H, t, J=7.3Hz), 4. 18(2H, q, J=7.3Hz), 6. 54(1H, dd, 
J=7.3, 6.3Hz), 7.07-7. 14(2H, m) 7.45(1H, dd, J=6.3, 
2.0Hz), 7.54-7.60(2H, m) 8.75(1H, dd, J=7.3, 2.0Hz) 


144-145 


2 2 


(270MHz, DMS0-d 6 ) . 

4.54(2H, d, J=5.6Hz), 7.28(1H, s), 7. 38-7. 53(3H, m), 7.72- 
7.88(2H, m), 8. 14-8. 23(1H, m), 8. 50-8. 58( 1H, m), 9.07(1H, 
s) 


202-203 
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H-NMR 8 : ppm 


m p (°C) 


2 3 


(270MHz, CDC1 3 ) 

7. 15-7.22(2H, m), 7.25C1H, s), 7. 57-7. 66(3H, m), 8.34(1H, 
dd, J=7.9, 1.5Hz), 8.69(1H, dd, J=4.6, 1.5Hz) 


219-220 


2 4 


(270MHz, CDCI3) 

6.90(1H, s) 7. 15-7.25(2H, m), 7. 55-7. 63(2H, m), 7.76(1H. 
d, J=7.9Hz), 8.26(1H, d, J=7.9Hz), 9. 16(1H, s) 


268-269 


2 5 


(300MHz, CDCI3) 

3.87(2H, s), 7.07-7. 14(1H, ra), 7. 24-7. 30(1H, m), 7.40- 
7.46(1H, m), 7.66-7. 71(1H, m), 8.03(1H, dt, J=7. 9, 2.0, 
2.0Hz), 8.62(1H, dd, J=4.6, 1.5Hz), 9.0K1H, d, J=2.0Hz) 


258-259 


2 6 


(300MHz, CDC1 3 ) 

3.9K2H, s), 7.02-7.08OH, m), 7. 38-7. 47(2H, m), 7.53- 
7.56(1H, m), 8.02-8.06C1H, m), 8.62-8. 65(1H, m), 9.03(1H, 
J=1.8Hz) 


245-246 



mmm 1 

1^3 (J. Immunology, J05: 1453, 1970) . Z. <D*fflflSi5&^fl;£Jfc& ffi * — ^ 

BAi£/cv***>t>i»«fcSBiu sjstwtjeo-cwiwifla^iajRfestsiu/c. 10% 

10 ©»fiC*««k5^^IISfiPJflim«:»inU/c^ilJft (RPMI1640; Bf4%E#5lf^ 
iK'l X 1 0 7 cell/ml»jgtIflSaL/c|»j|ifflfla»^25ittnc0.12Aig/ml^^7-r 
D3-yM x>fP h^r->>B^25Ml^t: 0 ^y'->'l/m^^4, 12, 37, 111, 
333, 1000nMc7)iiJgT'50M l$fciflU 5% C0 2 37°C(D^TT'72B#fe1Jg|| U/c. Jg« 

(Dmffi*50%nffl-tZ> : M& (IC 50 :/xM) $r^<fc>/c 0 feTsfci-a*-*-. 



BNSDOCID: <WO 9856785A1J_> 



WO 98/56785 



32 



• 



PCT/JP98/02552 



12 13 15 16 



I C 



50 



0.67 0.06 0.15. 0.95 0.55 1.35 0.05 1.10 0.29 



mm 



17 18 19 20 21 22 



2 3 



2 4 



I C 50 0.38 0.24 0.19 1.01 1.28 1.73 0.71 0.56 



10 



15 



n^ — Y>mB£(DM&&lrenthamb(Dj3mW)£^tzU. Exp. Med., 264, 857, 
1997). DBA/1J-7^T.«: ^^Il^n 7 — yVT'^Si-SC i:T*illfi!J^*UieU/c. 

7 - y > * i® U H ^ <b 31 B m m K t> o T 50 mg/kg<Df£i5.fiT-ii£ □ U fc. 



20 



0 
1 
2 
3 
4 



(2|gfip^±5H0fiJLT©gifiP©«3i. IS*) 



wmm ^#g(mg/k g ) 



25 msgy 6 com 



5 0 



1 0 
9 



11. 1 ± 3 . 3 

4. 6 ± 3 . 4 
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10 



15 



mmm 3 

y^^-r > m & (D m son b(D 15 miZ'i&^fr U. Immunology, 

157 , 2174, 1996), BALB/c V ^ X (I h V - h □ ^ > -fe* > * ;l/ 7 * >g££ mM\H& 

#mfc % «fctft££>*K®£lS5&l^ Murthyf)©^i:ttoTMTi:^t0~4O7. □ 
T £ ft tz (Digestive Disease and Science, 38, 1722, 1993) 0 



0 
1 
2 
3 
4 



IE If 



mm&mibhft. i^mm^^sx^m) 

MfM (T$J) 
%#:tt(mg/kg) 



3 ©8¥ 



5 0 



1 0 
1 0 



3 . 5 ± 0. 7 1 
1 . 5 ± 0. 8 5 



20 jgjg±<D*'JJltt 
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£ (D $b III 



10 



15 



20 




wt%-zftTt>&\,^TJi'>r-jum. mm^nxtj ct^y^^r— )v**->m. m 

/\n>y'>M?, zKS«, #;l/;K^>a, li^^tt J:v^;i/y^-f 

£/c, R 3 I£. R'J:R 2 (D-JJ:^UT, - R 1 - R 3 - £fcf±- R 2 - R 3 -a*. 

-CO-CH 2 -, -OCH 2 -, -SCH 2 -, -N (R 5 ) 



CH 2 - > -CO-, HUUgC?* MiJiC^i/ite-N (R 5 ) -*mir a R 5 (£, 
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2. r 4 s i**is i umco \l=7 v'-)vmmw * tz comm 

15 £fcfcfc. R 3 i)K R'i:R 2 ©-^^^LT, — R 1 — R 3 — ^/c (i— R 2 — R 3 — 




tr^vis, eu^>*>Ji, n°y^^>Ji, f^7x>^ 7 7>aitu<(is 

5. X^^l">, 3i^l/>. MJ^fl/X -CO-CH 2 -, -OCH 
2 -, -SCH 2 - -N (R 5 ) CH 2 - (R MilS^JS 1 CfcMHlitiit' 

) ifej±-co-T»*sis*]@ i ~4m^rn/^fE3tfccDfc:^v r — ;n£^f# 
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Z(i, y^mw^. APy>JHf. T^s^S, ^yya, -has, y^y 
R 6 „ R 7 <£ R 8 TIB (1) (2) © £ U -e £>§ o 

(1) R 6 £R 7 <£, jtizikmm? *m-t. 

R 8 ii. £& $ nt t «fc v ^ 3 - £ t± 4 - t? U y ;V £ Srto 

(2) R 6 iR 7 li-Hi:i&:-3T 1 -R 6 -R 7 -*\ zn^UX -OCH 



15 



20 




[^cK Y. R 6 fcJ:t>*R 7 (i. 6 tifct^S3e»fc |H«T-*S, 



-r. z 2 (i, zK^?, T)v*>v& % ->T^m. 7kmm£tzi±Tfr3 3r-ymzm 
1-„ ] 
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8. z'fcj:{/z 2 ^ &iz&mm?X'&&m&m7&m<D\s'7y--jvffim 

5 -3- (3-try^;W -5- (4-^dd7i-;H -b°^y*— ;u 

. 6-^PP-3 - ( 3 - tf 'J -4 H-«( [ 1 , 2 - c] t: ^ y*— )V 

• 7 - ^ D □ - 4 , 5-^tKn-3-(3-e'J -2W-t7h[l, 2 

i o. gf*TS6~ 9 ©v^m^HBatDii^ y-^mi^^fe l< ^©s^n 

i i. ~ 9(Dv>m^gB«fe©ti 0 ^ v— ;i/g§»#:t, l < &*(DK&m 

i 2 . TmMmmmmwmffl-e$>z>$?i&m 1 ~ 5 1 1 m^-m^gam 

15 13. eB^s^s^3R^jT-*«it^ 1 ~5 1 1 <Dv^-rn*^ga«6© 

1 5 . &f&&mi&femM-T:&&m&iM. 1 ~ 5 1 1 ©<^-r*i*>ss»&© 

20 ft^fflJiBJ*!!. 

1 6 . ^tt^i^^^'JT^Sft^Jg 1 ~ 5 £/c<£ 1 1 (D\,^-f*ifrmm<D 
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